The clinical course oj a patient who ingested inorganic mercurial compounds is described. The toxicity oj these compounds is discussed and approaches to management outlined. As the long term prognosis in such cases is uncertain, intensive resuscitation and supportive therapy would appear to be justified.
ingested. She later developed marked generalised abdominal tenderness with continuing diarrhoea. During the night she became hypotensive and, despite large volumes of intravenous fluids and frusemide 40 mg intravenously, she passed no urine. At the time of admission, her blood urea and creatinine were normal. Two further doses of dimercaprol (1S0 mg each) were given overnight and the following morning she was transferred to the Westmead Centre.
On arrival her blood pressure was 80/60 mmHg with a pulse rate of 140/min and a central venous pressure of 2.S cm water. She was afebrile. There was a metallic odour to her breath. Abdominal examination revealed severe generalised tenderness, but bowel sounds were present. The diarrhoea continued. She was rehydrated with intravenous fluids.
Investigations at this time gave the following results (normal values in parentheses): haemoglobin 18.2 g/dl; white cell count 18.S x 10 9 11; platelet count 20S x 10 9 /1; prothrombin time 23 seconds (control 14 seconds); partial thromboplastin time with kaolin 47 seconds (control 41.S seconds); thrombin time l1.S seconds (control 11 seconds); serum sodium 139 mmolll (136-146 mmolll); serum potassium 3.9 mmolll (3.4-S.S mmolll); urea 7.3 mmolll (2.S-6.S mmolll); creatinine 228 /-tmolll (80-1S0 /-tmolll); total bilirubin 41 /-tmolll (2-21 /-tmollI); alanine aminotransferase (SGPT) 15 VII (7-33 V/l); random glucose 8.4 mmolll; arterial blood gases (room air) -P a02 113 mmHg (75-100 mmHg), PaC02 29 mmHg (35-45 mmHg), standard bicarbonate 13 mmolll (24-31 mmolll), standard base excess -15, pH 7.21 (7.34-7.45 ). Serum calcium, inorganic phosphate, albumin, globulin and alkaline phosphatase levels were normal as was the serum osmolality. The electrocardiogram showed sinus tachycardia with right axis deviation and nonspecific ST -T wave changes in the anterior leads. Chest and abdominal X-rays revealed radio-opaque material in the stomach ( Figure 2 ). The serum mercury level of 464 I-/molll (normal < 0.4 I-/molll) was obtained on the day of admission. Blood and urinary lead levels were within the normal range and remained so.
A perforated viscus was considered, but a laparotomy was deferred following surgical consultation. Intravenous cimetidine and vitamin KI were given. time the serum mercury level was 249 I-/molll.
Further gastric lavage on day 4 markedly reduced the quantity of radio-opaque gastric contents. Haemodialysis through an arteriovenous shunt was commenced on day 5. The urea was then 31.4 mmolll and creatinine 8281-/molll. Total parenteral nutrition began on day 6. Profuse bleeding per rectum necessitated blood transfusion; sigmoidoscopy did not reveal a cause. Serum calcium had risen to 3.28 mmolll (2.13-2.63 mmolll). Calcium disodium edetate was ceased, the calcium returning to normal within three days. The next day she developed a fever with evidence of left basal collapse. As septicaemia could not be excluded, empirical treatment with intravenous gentamicin and metronidazole was commenced. Shortly after, a transient severe pancytopenia developed, bone marrow examinations suggesting exposure to a toxic agent.
Staphylococcus aureus resistant to most antibiotics was isolated from cultures of blood, As the serum potassium rose to 6.2 mmolll, infusions of sodium bicarbonate and 50% dextrose were commenced and maintained until haemodialysis was started. Dimercaprol therapy was continued.
On day 3 following ingestion, her abdominal symptoms had partially settled. The serum amylase was 391 VII (normal 70-300 VII). The urea was 16.0 mmolll, creatinine 422 I-/molll and serum potassium 5.2 mmolll. Gastric lavage was cautiously performed, with some return of coloured material. Calcium disodium edetate (4 glday by infusion) was begun. At this Anaesthesia and Intensive Care, Vol. IX, No. 3, August, 1981 a central venous catheter and a skin lesion, taken on day 11 after ingestion. This was also grown shortly afterwards from sputum, and from nasal and throat swabs. The infection was treated with vancomycin. Subsequently, a Staphylococcus aureus with similar resistance was grown on several occasions from many sites: blood, skin lesions, an intravenous cannula site, another central catheter, sputum, an abdominal drain, nose and throat.
On day 14, she developed signs of an acute abdomen and an emergency laparotomy was performed. This revealed free blood in the peritoneal cavity from an infected luteal cyst with abscess formation. A phlegmonous gastritis with generalised gastrointestinal congestion was noted.
After eighteen days of anuria, 125 ml of urine were passed. Haemodialysis was continued until day 34. The recovery of renal function was complicated by a Pseudomonas aeruginosa urinary tract infection.
Several grand mal seizures, probably of metabolic origin, were observed on days 21-23. The electroencephalogram was consistent with an encephalopathy and cerebral computed axial tomography was normal.
Radiological studies on day 36 indicated a stricture of the gastric antrum. Attempts at nasogastric and oral feeding were unsuccessful because of vomiting and parenteral nutrition was re-introduced. Later radiological studies and a subsequent endoscopy revealed gastric ulceration and confirmed gastric outlet obstruction, for which a partial gastrectomy (Billroth I) was performed on day 106. The patient was gradually able to return to a normal diet.
Other features seen during the course of the illness included exfoliation of the skin of the palms and soles, brittleness of the fingernails and a blue-grey discoloration of the underside of the tongue and the gum margins with ulcerative stomatitis. A final problem was low back pain possibly caused by a disc space infection.
At discharge from hospital she was thin, but felt well. The full blood count and clotting studies were normal. The blood urea was 6.2 mmolll and creatinine 105 ~molll. Her only abnormal biochemical finding was a gammaglutamyl transferase of 82 VII (5-30 V/l). The serum mercury level was 1.5 ~molll.
DISCUSSION
Acute intoxication with mercury salts causes two main problems. Firstly, there is local damage resulting from the corrosive action of the substances and secondly, organ damage at sites of excretion. Mercuric salts are absorbed via the gastrointestinal tract, the vagina and the intact skin. There is rapid binding to circulating protein with the appearance of mercury in the kidney, liver, heart, brain and some endocrine organs soon afterwards. Excretion is via the colon, kidney, salivary glands, biliary system and skin.5 Experimentally, mercury may be shown to affect many aspects of body metabolism. It is not clear whether there is one basic underlying biochemicallesion. 6 The lethal dose of mercuric chloride is estimated to be 0.2-1 g.7 The initial serum level of this patient suggested a very high ingested dose. As mercuric compounds are rapidly absorbed, the first fifteen minutes after ingestion are very important in determining the outcome. Vomiting or gastric lavage play important therapeutic roles at this time. 8 Suggested ways of preventing absorption of mercuric salts have included gastric lavage with eggwhite or concentrated human albumin, both of which bind mercuric ion, lavage with a solution of sodium formaldehyde sulphoxylate, which reduces bivalent mercuric ion to the less soluble mercurous form, and the giving of oral medicinal charcoal which binds mercuric chloride. 5 In this case the stomach was lavaged and the patient was given the first dose of dimercaprol within one and a half hours of ingesting the chemicals. The gastrointestinal problems and circulatory collapse were to be anticipated with severe poisoning. Taking the compounds in capsule form prevented the problem of oesophageal stricture, though gastric ulceration and outlet obstruction were serious problems. The stomatitis arises from salivary gland excretion of mercuric ion.
The initial favourable report of the use of dimercaprol for acute mercurial poisoning 9 has received confirmation. 6 The dimercaprolmercury complex, formed by the combination of the mercuric ion and the sulfhydryl groups of dimercaprol, is normally excreted by the kidney. The role of dialysis in removing these complexes is not clearly established.
Despite the disadvantage of nephrotoxicity, calcium disodium edetate has been used widely in the treatment of lead poisoning. It has also been used to chelate the mercuric ion, though rat experiments suggested that it increased the mortality.1O Before using it, we considered the fact that the patient was anuric and that there was uncertainty as to the amount of red lead Anaesthesia and Intensive Care, Vol. IX, No. 3, August, 1981 she had taken. Hypercalcaemia, together with persistently normal blood lead levels caused us to cease the drug after three days. The dosage of 4 g/day was in accord with the manufacturer's directions.
Inorganic mercurial salts are toxic to renal tubular epitheliumY This patient was anuric from the outset, mercury poisoning and hypovolaemic shock both having contributed. Eighteen days elapsed before urine was first passed, dialysis was continued for almost five weeks. At this time her blood urea was 19.8 mmolll and creatinine 702 ~molll.
The cause of the transient pancytopenia was unclear. No single drug could be clearly incriminated. Septicaemia is the only definite factor that might have produced this lifethreatening complication. Neither during the pancytopenia nor at any other time did uncontrollable gastrointestinal haemorrhage occur in this patient although such bleeding has been reported previously and colectomy advocated. 12 Although at discharge the serum mercury level was decreasing, it is uncertain to what extent tissue redistribution may have occurred. The use of penicillamine for long term mercuric ion chelation was considered, but the patient was reluctant to take this or any other medication. It has been suggested that N-acetyl-D,L-penicillamine may be a more effective drug for oral chelation,13 but clinical experience remains limited. 6 Four months after discharge the patient remained well. Whether acute inorganic mercurial intoxication produces a chronic syndrome is unclear. 6 
